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ZHUHERQGHGWLJKWO\LWZDVYHU\GLIILFXOWWRVHSDUDWHWKHPZLWKDVSHFLDOGHVLJQHGPDQXDOZUHQFK,QRUGHUWRVROYH
WKHSUREOHPVLQWKHSUDFWLFDODSSOLFDWLRQVDQHZVDGGOHVKDSHGVHDOLQJULQJZDVSURSRVHG,WKDVDUHOLDEOHVHDOLQJ








































FOHDUO\2WKHUFRPSRQHQWVFDQEHVHHQ LQ)LJ:KHQWKH LQWHUQDOSUHVVXUH LVDSSOLHG WKHVDGGOHVKDSHGVHDOLQJ
ULQJLVIORDWHGRXWZDUGWRWKHGRRUDQGWKHLQLWLDOVHDOLVREWDLQHG$IWHUUHOHDVLQJWKHLQWHUQDOSUHVVXUHWKHGRRUFDQ

























c oP P kP mP  t   
7KHVHDOIDLOXUHFULWHULRQWKDWXVHGLQWKLVSDSHULVWKHPD[LPXPFRQWDFWSUHVVXUHWKHRU\,IWKHFRQWDFWSUHVVXUHDW
WKHVHDOLQJVXUIDFHVLVODUJHUWKDQWKHLQWHUQDOSUHVVXUHWKHVHDOFDQEHJXDUDQWHHG2WKHUZLVHWKHVHDOLVIDLOHG,Q
WKH WHUPV RI VWUHQJWK IDLOXUH UXEEHU¶V FDSDFLWLHV IRU EHDULQJ WHQVLOH VWUHVV DQG VKHDU VWUHVV DUH SRRU ZKLOH WKH






PRUH LQ WKLV SDSHU 7KHUH DUH WZR SRLQWV VKRXOG EH HPSKDVL]HG WKDW XVLQJ WKH 0RRQH\5LYOLQ PRGHO IRU ILQLWH
HOHPHQWDQDO\VLVDQGWKHSHQDOW\IXQFWLRQDOJRULWKPIRUFRQWDFWSUREOHPV


























$IWHU WKHFDOFXODWLRQ VWUHVVGLVWULEXWLRQFRPSDULVRQZDVFDUULHGRXWEHWZHHQ WKH&ULQJDQG WKH VDGGOH VKDSHG
VHDOLQJULQJLQWKHDVSHFWVRI0LVHV6WUHVVFRQWDFWVWUHVVDQGVKHDUVWUHVVRQHGJHRIVHDOJURRYH
4.1. Distribution of Mises stress 
0LVHV6WUHVVUHIOHFWVWKHGLIIHUHQFHEHWZHHQWKHWKUHHPDLQVWUHVVHV>@*HQHUDOO\VSHDNLQJWKHDUHDVZLWKODUJHU
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7KHFRPSDULVRQRIPD[LPXPFRQWDFWVWUHVVEHWZHHQVDGGOHVKDSHGVHDOLQJULQJDQG&ULQJXQGHUWKHRSHUDWLQJ
SUHVVXUHRI03DLVVKRZQLQ7DEOH












4.3. Distribution of shear stress on edge of seal groove 


















WKDWRI&ULQJZKLFK LVPDLQO\GXH WR WKH ODUJHU VHDOJDSRI VDGGOHVKDSHG VHDOLQJ ULQJ+RZHYHU WKHGLIIHUHQFH
EHWZHHQ WKHP LV YHU\ VPDOO VR WKDW FDQ EH LJQRUHG 7KDW LV WR VD\ WKH SRVVLELOLWLHV RI VKHDU IDLOXUH IRU WKHP DUH
VLPLODUWRHDFKRWKHU
4.4. Comparative analysis 
%DVHGRQWKHDERYHFRPSDUDWLYHDQDO\VLVFRQFOXVLRQVFDQEHREWDLQHGDVIROORZV&RQVLGHULQJWKHVWUXFWXUHWKH
VHDO DQG ORDGEHDULQJ SHUIRUPDQFH WKH VDGGOHVKDSHG VHDOLQJ ULQJ LV VXSHULRU WKDQ &ULQJ 7KHUHIRUH WKH TXLFN









EHWZHHQ WKHGRRUDQG WKHIODQJH$QG WKHKHLJKWRIDQRWKHU OLS+ LV UHODWHG WR WKHIORDWDELOLW\RIVDGGOHVKDSHG
VHDOLQJULQJ%HFDXVHRIWKHLPSRUWDQFHRIWKHVHWZRSDUDPHWHUVDUHDVRQDEOHUDQJHIRUWKHPVKRXOGEHSUHVHQWHG
IURPDQDO\VLV




WRR ODUJH RWKHUZLVH WKH RYHUWXUQ RI VHDOLQJ ULQJPD\ FDXVH VHDO IDLOXUH +ZDV GHWHUPLQHG WR EH D FRQVWDQW RI
PP:KHQ+ZDVFKDQJHGIURPPPWRPPWKHYDULDWLRQRIWKHLQLWLDOPD[LPXPFRQWDFWVWUHVVIRUVHDOLQJ
ULQJZDVREWDLQHG7KHFXUYHEDVHGRQWKHGDWDLVVKRZQLQ)LJ
7KHVDGGOHVKDSHGVHDOLQJ ULQJ LVDNLQGRIVHOIHQHUJL]LQJVHDOLQJ ULQJ7KHRUHWLFDOO\ VSHDNLQJDV ORQJDV WKH
FRQWDFWVWUHVVIURPLQLWLDOVHDOLVODUJHUWKDQ]HURWKHLQLWLDOVHDOFDQEHREWDLQHG,WFDQEHVHHQIURP)LJWKDWWKH
PD[LPXP FRQWDFW VWUHVVHV RI VHDO VXUIDFHV $ DQG % DUH WKH ODUJHVW ZKHQ + ZDV PP 7KHUHIRUH + LV
UHFRPPHQGHGWREHPP

1007 S.M. Zhou et al. /  Procedia Engineering  130 ( 2015 )  1000 – 1009 

)LJ9DULDWLRQRIWKHPD[LPXPFRQWDFWVWUHVVZLWKWKHFKDQJHRI+
5.2. Effect of H2 
+ LVPDLQO\ UHODWHG WR WKH IORDWDELOLW\ RI VDGGOHVKDSHG VHDOLQJ ULQJ DQG WKH LQLWLDO VHDO 7KHUH DUH WZRPDLQ
UHDVRQVWKDWLQIOXHQWWKHIORDWDELOLW\2QHLVWKHIULFWLRQFRHIILFLHQWȝRIVHDOVXUIDFH$QGDQRWKHULVWKHYDOXHRI+
2WKHU SDUDPHWHUV ZHUH GHWHUPLQHG WR EH FRQVWDQWV:KHQ ȝ ZDV FKDQJHG IURP  WR  WKH YDULDWLRQ RI WKH
PD[LPXPGHJUHHRIVTXHH]LQJIRU+ZDVREWDLQHG7KHFXUYHEDVHGRQWKHGDWDLVVKRZQLQ)LJ
)RUWKHVHOIHQHUJL]LQJUXEEHUVHDOLQJULQJWKHLQLWLDOVHDOFDQEHREWDLQHGDVORQJDVWKHLQLWLDOVHDOFRPSUHVVLRQ
UDWH LV PRUH WKDQ ]HUR +RZHYHU PDFKLQLQJ SUHFLVLRQ DQG RWKHU IDFWRUV IRU WKH VHDOLQJ VXUIDFHV KDYH WR EH




RUGHU WR VDWLVI\ WKH IORDWDELOLW\ DQG WKH LQLWLDO VHDO WKH UHFRPPHQGHG YDOXH UDQJHV IRU+ DUH VKRZQ LQ7DEOH
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7DEOH5HFRPPHQGHGYDOXHVRI+PP
'LVFUHSDQFLHVRI/PP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SXW IRUZDUG DERYH $QG WKH DQDO\VLV UHVXOWV E\ XVLQJ )(0 VRIWZDUH $%$486 FDQ YHULI\ WKDW WKH VHDO DQG
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>@ 7DQ-LQJ<DQJ:HLPLQ  'LQJ<XPHLHWDO)LQLWHHOHPHQW$QDO\VLVRIWKH6HDOLQJ3HUIRUPDQFHRI2ULQJ6HDO6WUXFWXUH>-@/XEULFDWLRQ
(QJLQHHULQJ
>@ <X =KHQER &DL <RQJPHL 7DQJ ;LDRFKX )LQLWH HOHPHQW DQDO\VLV RI & ULQJ VHDO VWUXFWXUH >-@ 3HWURFKHPLFDO
HTXLSPHQW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